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Given the reciprocal influence of biased cognition and depression on the development of 
depressive symptoms, this study used affective facial images to elicit corresponding negative 
emotions among college students with different depression and cognitive vulnerability levels to 
investigate the impact of negative emotions on positive, neutral, and negative word recognition. 
Students (N = 20) from a liberal arts college were asked to complete two self-reports to assess 
their level of depression and cognitive vulnerability. Participants completed two affective word 
recognition tasks, between which affective facial images were presented to elicit negative moods. 
The findings suggest that emotions had an impact on individuals’ learning and memory retrieval 
capacity. Negative mood elicited by affective cues likely functioned as a cognitive cue for 
participants to encode and recognize negative words, leading to their higher improvement in 
negative word recognition accuracy after the manipulation (F (2,36) = 7.56, p = .01, ηp2 = .30). 
Although participants’ word recognition accuracy did not appear to differ based on depression 
status, it may be influential in determining participants’ level of sensitivity to positive stimuli, as 
it may interfere with the less depressed individuals’ performance in positive-word retrieval. 
Keywords: cognitive vulnerability of depression, affective cues, affective word 
recognition, emotion and memory 
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Depression and Information Processing: 
The Influence of Affective Cues on College Students’ Memory Retrieval 
Depression, more specifically major depressive disorder, is one of the most prevalent 
psychiatric problems among college students. In 2011, the American College Health Association 
– National College Health Assessment (ACHA–NCHA) collected nationwide surveys to 
investigate the mental health situation of college students and found that more than 30 percent of 
college students reported felt “so depressed that it was difficult to function” within the past 12 
months (The American College Health Association, 2012). Recent data reported a rising 
prevalence of depression diagnoses among college students, accompanied by an increase in 
related symptomatology and severity (Liu et al., 2019). Moreover, there is an additional 7% of 
the population experience depressive symptoms but do not meet the diagnostic threshold (Bertha 
& Balázs, 2013), suggesting a larger number of college students suffer from depression. 
Nevertheless, many college students with depression do not receive professional help. Some are 
not aware of mental health services at school or are skeptical about treatment effectiveness. 
Others do not perceive a need to seek help and think “stress is normal in college/graduate 
school” (Eisenberg et al., 2007, p. 600). As a result, only 36% of college students who screened 
positive for major depression received medication or psychotherapy (Eisenberg et al., 2007).  
Depression usually first emerges in childhood or adolescence (Kessler et al., 2005) and 
can be aggravated by various college-life stressors, such as academic performance, pressure to 
succeed, and post-graduation plans (Beiter et al., 2015). It significantly impacts multiple 
dimensions of college students’ lives. Those diagnosed with clinical depression report missing 
more classes, assignments, exams, and social activities. They also are more likely to withdraw 
from courses or have a lower grade point average (GPA) (Hysenbegasi et al., 2005). In addition, 
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college students with depression are more likely to engage in high-risk behaviors. Excessive 
drinking (Acuff et al., 2018), substance misuse (Walters et al., 2018), and unprotected sex (Lee 
et al., 2018) are self-injurious behaviors that college students may use to distract themselves 
from emotional distress and to achieve temporary relief. Depression also may be comorbid with 
other psychological disorders including anxiety disorders (Abautret-Daly et al., 2018), 
personality disorders (Koppers et al., 2019), and substance use disorders (Hunt et al., 2020). 
Thus, the effects of depression are wide-ranging; it can lead to risky behaviors, co-occur with 
other mental illnesses, negatively impacting college students’ academic and personal 
development.  
Severe depression can also lead to suicide. Suicide was the second leading cause of death 
in 2013 for teenagers and young adults between 15 and 24 (Jiang et al., 2019) and it is an 
especially prominent problem among college students. A large sample survey representing 8,155 
undergraduate and graduate students from 15 US universities reported that 6.7% of college 
students had suicidal ideation, 1.6% had a suicide plan, and 0.5% made a suicide attempt in the 
past year (Downs & Eisenberg, 2012). Moreover, the major risk factors for teenage and young-
adult suicide and self-injury are depression, hopelessness, and substance abuse (Pedrelli et al., 
2015), and depression can significantly reinforce the feelings of hopelessness and substance 
abuse (Bagge et al., 2014; Bravo et al., 2016). Considering the large number of college students 
with depression who do not receive professional help, school mental health services should 
implement timely screening techniques and effective interventions to identify them and help 
them engage in treatments regularly and consistently. To sum up, given the adverse 
psychological and developmental outcomes of depression on college students’ lives, it is critical 
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for scholars to investigate the developmental pathways and mechanisms of depression, so that we 
can develop better interventions for such disorders in the future. 
Depressive Symptoms among College Students 
There are many types of clinical depression. Besides Major Depressive Disorder (MDD), 
the most “typical” depression that is marked by depressed moods, common clinical depression 
also includes Psychotic Depression, Bipolar Disorder, and Seasonal Affective Disorder (NIMH-
Depression, 2018). Besides specific symptoms in the DSM-5 diagnostic criteria, individuals with 
clinical depression experience depressed moods or a loss of interest or pleasure in daily activities 
for more than two weeks, which significantly impairs their social, occupational, and educational 
functioning. Although college students need to exhibit at least five of the nine symptoms to 
receive a diagnosis of MDD, having some of the symptoms can result in noticeable harm to 
younger adults enrolled in higher education. For example, the diminished ability to think or 
concentrate can significantly impair academic performance, thus becoming an additional stressor 
that leads to the persistence of depression (Mahmoud et al., 2012). Insomnia may pair with 
college students’ irregular sleeping patterns and lead to further deterioration (Schlarb et al., 
2017). Not to mention the lack of interest or pleasure that hinders college students from 
participating in campus activities and meaningful social lives (Eisenberg et al., 2009). Thus, it is 
important to investigate depression on a spectrum to reveal its influence on college students even 
under the diagnostic threshold. Accordingly, this study used a college-student sample to 
investigate the cognitive dimensions of depression. 
The Cognitive-Vulnerability Model of Depression  
Biased and Impaired Memory Retrieval in People with Depression 
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Depression is characterized by a tendency to attend to and process negative information 
compared to neutral and positive information (Gotlib & Joormann, 2010). This processing bias is 
found in various stages of cognitive processing, such as attention, interpretation, and memory. 
For example, patients with clinical depression are more likely to pay additional attention to 
negative information, linking ambiguous situations to negative outcomes, and constantly 
reflecting on negative past experiences or anticipating bad outcomes to present situations 
(Christopher & MacDonald, 2005; Hankin et al., 2010; Mac Giollabhui et al., 2018; Mathews & 
MacLeod, 2005; Sanchez et al., 2017). This bias can lead to depressed moods as well as an 
accumulation of negative thoughts, consequently feeding back and reinforcing this vicious cycle 
that results in the development of depressive symptoms.  
Among various cognitive components of information processing, the most consistent 
findings of the operational role of depression were revealed in research on negative memory 
retrieval bias (Gaddy & Ingram, 2014). A negative memory retrieval bias favors material of 
negative emotional valence. It not only determines specific memory details that are recalled, but 
also reduces individuals’ autobiographical memory specificity (Farina et al., 2019; Gotlib & 
Joormann, 2010). In other words, patients with depression exhibited difficulties retrieving 
specific personal experiences; instead, they recalled memories that could be generalized to a 
larger context. For example, when seeing an emotional word such as “happy,” individuals with 
an overgeneralization tendency would say “whenever I’m with my friends” instead of “going out 
to see a movie last night” (Vanderveren et al., 2017). Lacking the ability to recall specific 
personal memories may lead to a discontinuous sense of self and poorer regulation of past 
negative experiences, both of which are critical factors that influence depression development 
(Vanderveren et al., 2017). Therefore, depressive mental states interfere with memory retrieval 
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through recalling negative and over-generalized content. This cognition bias impairs their ability 
to retrieve positive or neutral affective information, meanwhile increasing their susceptibility to 
negative affective stimuli and related memories. Altogether, depression impairs individuals’ 
information-processing capacities, as they are likely to encode, process, and recall negative 
thoughts or stimuli. 
The Reciprocal Interaction between Biased Cognition and Depression 
Nevertheless, the relationship between biased cognition and depression is not 
unidirectional. Current cognitive-behavioral therapy of clinical depression is based on Cognitive 
Vulnerability (CV) models of depression (Platt et al., 2017). These models propose that 
individuals may hold certain internal cognitive factors that make them more susceptible to 
negative input and environmental stressors. For instance, self-rumination is one important 
cognitive factor associated with the development of depression. Self-rumination refers to a 
chronic and persistent negative self-focus that is triggered by “perceived threats, losses, or 
injustices to the self” (Trapnell & Campbell, 1999, p. 297). Because its motivation emerges from 
past unpleasant experiences, self-rumination is often linked to stressful memories (Teasdale & 
Green, 2004) and can interact with other vulnerability factors such as genetic predisposition and 
personality traits (e.g., neuroticism) to increase individuals’ susceptibility to depression. When 
an external stressor is presented, individuals with more vulnerability factors are more likely to 
react negatively to the stressor, consequently holding automatic negative thoughts that lead to 
depressive symptoms. For instance, adolescents with a dysfunctional self-rumination tendency 
(e.g., “I am ugly so my parents will not like me”) are more likely to be triggered for depressive 
moods when facing external stressors (e.g., critique from parents). The negative self-images are 
“assured” by the external stressor (e.g., “My parents do not like me, so they criticized me”), thus 
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reinforcing the abnormal cognitive styles and resulting in depressive mental states (see Figure 1). 
As a result, biased cognition is not simply a symptom of depressive disorders, but also a 
vulnerability factor that interacts with environmental stressors and leads to clinical depression. 
Thus, CV models of depression demonstrate the reciprocal influence of depression and biased 
cognition. Studying this dynamic is significant in explaining the development, persistence, and 
reoccurrence of depressive symptoms. 
Empirical Support for CV Models of Depression   
CV models of depression are supported by empirical data in different cultural contexts. A 
higher level of dysfunctional attitudes among Chinese adolescents was correlated with an 
increase in depressive symptoms and the occurrence of stressful events (Abela et al., 2011). 
Similar results were also found among depressed and non-depressed Egyptian adults (Beshai et 
al., 2016), suggesting the cultural consistency of CV models in explaining the mechanisms of 
depression. In addition, prospective studies found that biased cognition predicted individuals’ 
diagnosis of depressive disorders at a later point in their lives (Burcusa & Iacono, 2007; 
Mathews & MacLeod, 2005). In the Temple-Wisconsin Cognitive Vulnerability to Depression 
Project, participants were assessed and separated into high- or low-risk groups using the 
Dysfunctional Attitudes Scale (DAS) and the Cognitive Style Questionnaire (CSQ). Their mental 
health conditions were followed up over the next five years. Results showed that the high-risk 
group had a significantly higher rate of developing MDD than the low-risk group (Alloy et al., 
2000). Taken together, studies on individuals from different cultural backgrounds provide 
empirical support for the cognitive-vulnerability dynamic in the occurrence and development of 
depression. 
Besides this evidence, biological research using brain imaging techniques also 
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demonstrated the neurological basis of the CV model in explaining depression. Zhong et al. 
(2011) presented emotional faces and used functional magnetic resonance imaging (fMRI) to 
document brain activities of participants who (1) had an MDD diagnosis, (2) were higher in 
cognitive vulnerability but did not develop clinical depression, or (3) were lower cognitive-
vulnerability healthy controls. Those with MDD exhibited greater left amygdala responses and 
lesser left dorsolateral prefrontal cortex (dlPFC) activation compared to the other groups. In 
parallel, individuals with higher cognitive vulnerability had increased bilateral amygdala 
responses and decreased dlPFC activation relative to the lower cognitive vulnerability group 
(Zhong et al., 2011). The dysfunctions in neural networks influence the cognitive processing of 
emotions, and the extent of this influence varies according to individuals’ cognitive vulnerability 
to depression. Altogether, the aforementioned evidence demonstrates the combined impact of 
negative cognitive styles and external stressors on individuals’ tendency to develop depressive 
disorders. Biased cognitive styles and depression interact reciprocally to create a cycle that 
continuously promotes the development of depressive symptoms, leading to the persistence and 
recurrence of depressive disorders.  
Affective Cues and Their Influence on Emotional Responses 
ERP and fMRI Studies 
 Numerous laboratory studies have examined the association between affective cueing and 
specific neural activities. Research using either event-related brain potentials (ERPs) or fMRI 
suggested affective images’ ability to elicit similar neurological responses as experiencing real-
life emotions. ERP studies indicated that affective cues provoke early posterior negativity (EPN) 
and late positive potential (LPP) compared to neutral cues, which reflects individuals’ early 
automatic attentional capture and emotional processing of the stimuli (Langeslag et al., 2018; 
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Michalowski et al., 2009). For instance, Michalowski et al. (2015) presented spider-phobic and 
non-spider-phobic participants with neutral, unpleasant, or spider pictures. All participants 
exhibited larger EPN and LPP when seeing an affective image compared to a neutral one. 
Spider-phobic participants demonstrated an additional increase in EPN and LPP to spider image 
than non-spider-phobic participants. Therefore, affective cues can elicit similar neurological 
responses as emotional mental states do, as individuals pay attention to the stimuli and process 
the emotions accompanying them. 
           Correspondingly, fMRI research showed that affective cues activated brain regions that 
are responsible for emotional processing. Not only arousing brain areas like the left amygdala, 
the prefrontal cortex, and the posterior cingulate cortex for emotional processing (Aryani et al., 
2019), affective cues also mediated individuals’ emotional regulation by suppressing emotional 
responses in the brain (Denny et al., 2014). Taken together, ERP and fMRI studies indicate that 
affective cues can provoke emotional responses and even influence individuals’ cognitive 
regulatory processes, which provides an empirical basis for using affective facial images in the 
study to elicit corresponding depressed cognitions among college students. 
Use of Image Cues in Memory Retrieval 
Despite the influence of affective cues on individuals’ emotional processing, different cue 
types suggest nuanced differences in inducing moods while accessing personal affective 
memories. For example, using emotional faces leads to more consistent findings than affective 
words when investigating the attentional bias in depression (Hankin et al., 2010). This may 
because that event-specific knowledge is stored as image representations (Conway, 2005; 
Williams et al., 2007). Unlike general knowledge such as the Earth is round, or the sky is blue, 
event-specific knowledge contains many sensory-perceptual details that are unique to the event. 
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These details are often encoded with visual images rather than abstract and conceptual 
representations that describe what happened in this incident (Williams et al., 2007). Accordingly, 
in this research, depressed facial expressions instead of word cues were presented to assist 
participants to retrieve relevant episodic memories. Episodic memory is the memory of 
individuals’ life events, so it is highly context-relevant and includes many sensory details such as 
vision, smell, sound, touch, taste, and most importantly, feelings or emotions (Gillund, 2012). 
Therefore, image cues may be more successful in helping participants revisit a memory that is 
context- and detail-specific, consequently eliciting depressed moods as expected. 
Current Research  
Aim #1 
Instead of focusing on a clinically depressed sample, this study intends to explore the 
impact of affective cues on college students without a clinical depression diagnosis. This 
methodology allows us to capture a larger population of college students and investigate the 
influence of depression on a more generalizable population. Accordingly, the depression 
assessment used in this study is the Center for Epidemiological Studies-Depression (CES-D), 
which provides cutoff scores that identify individuals who are at risk for clinical depression 
(Lewinsohn, Seeley, Roberts, & Allen, 1997). Studying the influence of depressed mental states 
on a spectrum can aid in scholars’ understanding of depression’s continuous impact on 
individuals’ memory processing and cognitive biases. Thus, this study intends to depict the 
current picture of college-student depression from a more generalizable population, which may 
lead to the development of better interventions that serve a larger group of young adults suffering 
from depression or related disorders.  
 




 Previous research has provided empirical evidence about the cognitive components 
underlying the development and maintenance of depression (Williams et al., 1988). The 
reciprocal impact of depression and biased memory retrieval has generally led to consistent 
findings. However, few studies have examined the two directions of this dynamic 
simultaneously. Thus, this study uses negative-valence affective cues to elicit depressive 
emotional responses in college-student samples. After seeing the same negative affective cues, if 
participants who are more sensitive to negative affective stimuli scored higher on the depression 
spectrum, biased cognition may not merely be a symptom of depression, but a vulnerability 
factor for the development of depressive episodes. Thus, the findings of this study may 
contribute to scholars’ current understanding of the dynamic between memory and depression. 
By parsing depression at the mechanistic level, the current study may provide more empirical 
evidence for the application of memory reconstruction on preventing and alleviating depression.  
Aim #3 
This research also intends to investigate the role of moods in activating affective 
memories when different types of cues (image vs. words) are presented. Moods, as an important 
part of context information, influence individuals’ long-term memory encoding as well as 
retrieval processes. They could influence retrieval at both the item (memory associated with a 
particular affective stimulus) and the task (emotional states when recalling specific memory) 
level (Buchanan, 2007). When a mood state is encoded with a piece of memory and recapitulates 
during retrieval, it can act as a cue to increase the probability of successful retrieval. The 
affective cues used in this study are emotional faces that express negative or neutral emotions, 
while participants were required to recognize affective words during long-term memory retrieval 
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tasks. If moods could influence the memory retrieval process on both the item and the task level, 
they would serve as a cognitive link between the cognitive activation of image and word 
representations among the participants. As a result, the participants’ affective word retrieval 
performance would be influenced by the emotional faces they saw. They will show higher 
accuracy in negative affective word retrieval compared to positive or neutral valence words. 
Thus, by using different affective cues for emotional arousal and memory retrieval, this research 
examines the impact of emotions on individuals’ retrieval process from a highly abstract 
cognition perspective. 
Hypotheses 
This study investigated the potential sequential effect of depression and biased 
information processing in a sample of college students. Three distinct hypotheses were proposed: 
First, participants’ level of depression will correlate with their word recognition task accuracy. 
Since depression deviates and impairs individuals' memory retrieval capacity, participants who 
score higher in the pre-manipulation depression assessment will have worse performance in the 
memory retrieval tasks, especially the one after seeing the affective facial image.  
Second, if participants’ memory capacity is impaired after the arousal of depressive 
emotions, their memory retrieval task performance will vary pre- and post-manipulation. 
Specifically, participants who score higher on the depression spectrum will be more susceptible 
to negative affective stimuli, thus showing higher variations in their performances. By contrast, 
participants who score lower on the depression spectrum will have more blunt responses to 
negative affective stimuli, thus having smaller variations in their task performance. This 
difference in performance variation is due to their different levels of cognitive vulnerability to 
depression.  
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Third, since depressed moods can serve as a cognitive connection between emotional 
faces and affective words, participants with more depressive symptoms will have higher 
accuracy in recognizing negative valence words than neutral or positive ones in the post-




The Center for Epidemiological Studies-Depression (CES-D) was used to examine 
participants’ levels of depression. The CES-D is a 20-item 4-point self-report scale that reflects 
on six major groups of depressive symptoms defined by the DSM-5: sadness, agitation, loss of 
appetite, loss of sleep, feelings of guilt/worthlessness, and feelings of helplessness/hopelessness 
(Radloff, 1977). It is an important screen for epidemiologic studies of depression and has shown 
to be reliable in assessing the number, type, and duration of depressive symptoms across gender, 
age, and cultural groups (American Psychological Association, 2019). The cutoff score of 16 or 
greater suggests that the individual is at risk of clinical depression. The CES-D in the current 
study displayed excellent internal reliability (α = .80). Higher scores suggested a higher risk of 
clinical depression. 
Cognitive Vulnerability  
The Cognitive Style Questionnaire-Short Form (CSQ-SF) is a 72-item 5-point self-report 
that measures individuals’ vulnerabilities for anxiety and depression. It examines five 
dimensions of cognitive vulnerability for depression, including internality, globality, stability, 
negative consequences, and self-worth implications. The CSQ-SF has demonstrated high internal 
and test-retest reliability. It also displayed predicted correlations with other depression and 
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anxiety measurements, suggesting its construct validity. The CSQ-SF is a reliable tool to 
measure individuals’ cognitive vulnerability to depression (Meins et al., 2012). In the current 
study, the CSQ-SF showed excellent internal reliability (α = .93). Higher scores suggested a 
higher level of cognitive vulnerability. 
Affective Word Recognition 
The Affective Norms for English Words (ANEW) was developed to construct a 
standardized emotional rating for English words (Bradley & Lang, 2017). The ANEW includes 
1,034 terms and their analysis on valence (ranging from pleasant to unpleasant), arousal (ranging 
from calm to excited), and dominance (the prevalence of using this word in past emotion-related 
research) scores. Previous research suggests that ANEW can elicit corresponding emotional 
responses (positive vs. neutral vs. negative) among individuals from various cultural 
backgrounds (Soares et al., 2012). Thus, ANEW was used in this study for word recognition 
tasks to investigate the potential emotional connections that support participants’ memory 
encoding and retrieval. Specifically, words in the ANEW were ranked from highest to lowest on 
their valence scores. The positive words were selected from words with the highest valence 
scores whereas the negative words were selected from words with the lowest scores. The neutral 
words were selected from the words whose scores beside the median valence. If two words 
appear to be similar semantically, such as “happy” and “happiness,” one of them would be 
replaced by the next word on the valence score scale to avoid potential intervention between 
words.  
Affective Cues 
One neutral and one sad face image were chosen from the FACES database as the 
affective cues used in this study. FACES is a set of images of naturalistic faces of 171 Caucasian 
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people of different ages and genders. Facial expressions of these images involve neutrality, 
sadness, disgust, fear, anger, and happiness (Ebner, Riediger, & Lindenberger, 2010). Images of 
this database contain a grey background that is consistent with the word recognition task. I chose 
images from a young man and a young woman who matched the participants' age group to help 
them better relate to the emotions associated with these facial expressions.  
Participants  
Demographic information of the participants is presented in Table 1. Nine male and 
eleven female students participated in the study (Mage = 19, SD = .973). Most (75%; n = 15) of 
the participants were White/Caucasian, 15% (n = 3) were Black or African American, 10% (n = 
2) were Asian or Asian American, and 5% (n = 1) was Middle Eastern.  
Of note, six of the participants reported a previous diagnosis of clinical depression and 
one was “unsure” about this question. Four of them were currently taking antidepressants 
(Sertraline or Lexapro) and two were taking other types of psychiatric medication 
(methylphenidate). Seven participants were currently undergoing psychotherapy (CBT, talk 
therapy, or “unsure”). Four participants reported a history of serious head injury (e.g., 
concussion) and none of them had a neurological disorder (e.g., seizure/epilepsy). Moreover, 
40% of the participants (n = 8) scored above the CES-D cutoff score of clinical depression with 
current medication and psychotherapy, indicating an elevated level of depression than my 
intended sample. 
Procedure 
An invitation letter was sent to the course instructors to advertise to PSYC-101 classes. 
The participants were required to schedule a consecutive forty-minute remote meeting with the 
researcher before the study and complete the study under the guidance of the researcher during 
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that time slot. This approach was deliberately used to make sure that affective word recognition 
tasks were completed immediately after the assessments of depression and cognitive styles, 
which eliminates the possible time-varying effects on the participants’ mood. It can also help the 
participants concentrate on the study and receive timely feedback from the researcher under the 
remote experimental condition. By completing the research, participants could receive research 
course credit for PSYC-101 or a $10 incentive.   
The study consists of two sections and informed consent was signed before the study 
(Figure 2). In the first section, participants completed an online survey containing demographic 
questions, a depression assessment, and a cognitive style assessment. In the second section, 
participants accessed an online experimental site to complete two affective word recognition 
tasks. Each affective word recognition task consists of a studying and a recognizing phase. 
During the studying phase, 10 positive, 10 negative, and 10 neutral words selected from the 
ANEW were presented on the center of the screen randomly. Each word lasted for 1 second and 
participants were asked to memorize as many words as they could. In the recognizing phrase, the 
old list and a new list of affective words that consists of 10 positive, 10 negative, and 10 neutral 
words were presented randomly as the first phase. Participants needed to press “Y” or yes if they 
had seen the word in the studying phase, and to press “N” or no if they did not encounter the 
word in the studying phase. Participants’ answers to affective words were recorded according to 
the valence of the word, and their recognition accuracy was analyzed separately based on word 
valence.   
Between these two affective word recognition tasks, one neutral face and one sad face 
were presented during the affective valence cues section. The neutral face appeared first to help 
participants to be familiar with the questions and then the depressive face appears to elicit 
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corresponding negative emotions among the participants. In order to elicit corresponding 
emotions among the participants, the participants were asked to look at the affective faces and 
answer a series of questions about the memory-related sensory details to help them “recall a 
memory of [their] own.” Participants needed to press corresponding keys for each question to 
proceed.  
Results 
 Due to the elevated level of depression among the participants, I decided not to exclude 
the participants with a history of clinical depression. A Pearson product-moment correlation 
coefficient was conducted to assess the relation between participants’ level of depression and 
CV. A correlational analysis found no significant relationship between the participants’ 
depression and CV level, p = .051, r = .44. Therefore, the assumption that depression and CV 
reciprocally influence each other to determine the participants’ recognition accuracy of affective 
words is not supported in this study. As a result, instead of analyzing participants’ level of 
depression on a spectrum, I decided to revise the data analysis approach by separating 
participants into two groups based on the depression level. Participants who scored equal to or 
higher than the cutoff score of CES-D (CES-D score >= 16) were considered as the depressed 
group whereas those who scored lower than the cutoff score were viewed as the non-depressed 
group (CES-D score < 16). The corresponding hypotheses were also revised as (1) The non-
depressed group would exhibit better performance in overall word recognition accuracy; (2) The 
depressed group would show higher variations in negative word recognition performance. 
Effects of Word Valence on Recognition Accuracy 
A 2 (depression status) x 3 (word valence) mixed-model ANOVA with an alpha level 
of .05 was conducted to explore the effects of depression status on participants’ pre-cue and post-
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cue variation in affective word recognition performance. Mauchly’s test indicated that the 
assumption of sphericity had been violated, W = .48, χ2(2) = 12.60, p = .002. Thus, degrees of 
freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε = .66). The results 
revealed a significant main effect for word valence on participants’ variation in recognition 
accuracy, F (2,36) = 7.56, p = .01, ηp2 = .30. Participants showed a significant improvement in 
negative-word recognition accuracy (M = .55) compared to positive words (M = - 1.95) and 
neutral words (M = -1.10). Therefore, word valence had a significant impact on participants’ 
change in word recognition accuracy, and participants’ recognition accuracy in negative words 
was significantly improved compared to positive and neutral words after seeing the affective cue 
(Figure 4). Moreover, participants displayed the highest mean for post-cure negative word 
recognition accuracy (M = 16.85) compared to positive (M = 14.85) and neutral words (M = 
16.45), which supports my third hypothesis that participants would have higher accuracy in 
recognizing negative valence words than neutral or positive ones in the post-manipulation word 
recognition task. 
Effects of Word Valence and Depression on Recognition Accuracy 
Nevertheless, the mixed model ANOVA suggests that the between-subjects effect was 
nonsignificant, indicating that there was no overall difference by the level of depression on 
overall word recognition task accuracy, F (1) = 1.30, p = .27, ηp2 = .07. Therefore, my first 
hypothesis, the non-depressed group would exhibit better performance in overall word 
recognition accuracy, was not supported.   
Moreover, there was not a significant impact of the interaction between word valence and 
depression status on participants’ change in word recognition accuracy, F (2,36) = 3.40, p = .07, 
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ηp2 = .16 (Figure 5). Thus, the second hypothesis, the depressed group would show higher 
variations in negative word recognition performance, was also not supported.  
Nevertheless, there is a visible difference between the depressed and non-depressed 
groups on their variations in positive word recognition accuracy in Figure 5. The depressed 
group was more impacted by the affective cues on their positive word recognition compared to 
the depressed group, which may suggest a potential inference effect of the depressive facial 
image on the non-depressed group’s positive word recognition.  
Discussion 
Mood as an Affective Cue for Word Recognition   
The results suggest a main effect of word valence on participants’ word recognition 
accuracy, despite their depression status. After seeing the affective cues, participants showed 
improved performance in negative-word recognition compared to positive and neutral words. 
Therefore, the depressive facial image successfully elicited a corresponding negative mood 
among the participants, and this negative mood serves as a cue that helped participants to encode 
and retrieve negative affective words in the post-manipulation word recognition task. This 
finding was consistent with previous literature showing that mood states function as important 
components for both memory encoding and retrieval (Buchanan, 2007). Moreover, my findings 
confirmed previous theories that mood could influence retrieval at both the item (memory 
associated with a particular affective stimulus) and the task (emotional states when recalling 
specific memory) level (Buchanan, 2007). The use of affective images led to better retrieval of 
affective words, suggesting the generalizable impact of moods on individuals’ memory retrieval 
across tasks.  
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This effect of moods on learning and memory is supported by neurological findings. 
Recent neuroimaging studies suggest that the amygdala, the prefrontal cortex, and the medial 
temporal lobe cooperate to consolidate and retention information (Tyng et al., 2017). The 
amygdalae play a primary role in forming and consolidating emotional memories. They are 
responsible for processing emotional states (e.g., fear, joy, distress, etc.) as well as mediating 
associative learning and memory (Anderson & Phelps, 2001). The amygdalae are activated under 
positive and negative valence for both pictures- and words-cues, supporting the generalizable 
impact of moods on individuals’ emotional learning and memory retrieval across different types 
of information (Kensinger & Schacter, 2006). 
I did not find a significant impact of depression status on participants’ overall word 
recognition accuracy. The correlation analysis suggests no significant relationship between the 
participants’ depression and CV level, although the p-value is very close to the alpha level. In 
other words, the assumption that depression and CV reciprocally influence each other to 
determine the participants’ recognition accuracy of affective words is not supported in this study. 
This unexpected result might be due to the impact of salient environmental factors, such as the 
pandemic, on the relationship between depression and CV. For instance, the CES-D consists of 
questions like “I talked less than usual” and “I felt lonely.” Participants might score very high in 
these questions and displayed more depressive symptoms because of the pandemic and 
quarantine policies. As a result, individuals with a relatively low level of cognitive vulnerability 
can also score very high in depression assessment. Given the impact of COVID-19 on the 
validity of depression assessments, future research is needed to further examine the current 
relationship between depression and CV level and to adjust depression assessment if it is 
necessary. 
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The “Stroop Effect” of Negative Mood on Positive Word Retrieval  
Unexpectedly, instead of showing a larger variation in recognizing negative words, 
participants from the depressed group exhibited a relatively lower level of variation in their 
positive word recognition accuracy. This finding does not support previous research about 
negative information processing bias among people with clinical depression, as they are more 
likely to pay attention to and process negative stimuli (Gotlib & Joormann, 2010). Nevertheless, 
this result might suggest a “Stroop effect” of negative-valence face cues on participants’ positive 
word recognition accuracy. “Stroop effect” refers to the delay in reaction time when individuals 
are processing incongruent stimuli compared to congruent stimuli (Stroop, 1935). Thus, 
conflicting information can interfere with each other and lead to a longer reaction time. 
Similarly, the negative-valence facial image might also interfere with positive word recognition 
among non-depressed participants. By contrast, the depressed group’s performance in positive-
word recognition was less susceptible to the impact of the negative-valence face because they 
have relatively “blunt” responses to emotions, especially to positive emotions. 
Lack of sensitivity to positive emotions and related experiences is one major category of 
symptoms of depression (Dunn, 2012). Research has shown that individuals with treatment-
resistant depression exhibited blunted amygdala activity when trying to pair an emotional word 
to a facial expression image (Ferri et al., 2017). Therefore, when recognizing positive words, it 
was possible that participants with moderate and severe depressive symptomatology did not 
perceive the positive affect underlying these words, and they were encoding and retrieving 
positive words with fewer emotional components. As a result, the depressed group was less 
influenced by the negative moods in positive word recognition as the positive moods pairing 
with these words were not salient enough to conflict with their negative emotional states. 
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Nevertheless, since the between-subject comparison does not necessarily suggest a significant 
impact of the depression status on word recognition accuracy in this sample, future research is 
needed to reevaluate this finding before drawing any conclusion. 
Limitations and Future Directions  
The limitations of this study must be acknowledged. First, this study consists of a 
relatively small sample size, and the participants were from a similar educational background. In 
total, only 20 participants were involved in the research, and they are all students from an 
introductory psychology course. The limited number and diversity of the participants may also 
be one reason that depression and cognitive vulnerability levels did not correlate with each other 
in this research. Therefore, future research with a larger and more diverse sample can be 
conducted to reevaluate the hypotheses of the current study to understand the reciprocal 
influence of depression and biased cognition in determining the development of depressive 
symptoms.  
Second, the remote design of this research due to the pandemic made it difficult to 
control the experimental setting of the participants. Although I required the participants to stay in 
the Zoom room throughout the study, most participants stayed muted and kept their cameras off 
during the research. As a result, it is hard to tell whether the participants concentrated during the 
CV and depression assessments as well as the affective word recognition tasks. Thus, further 
similar research needs to be conducted in an experimental setting to reduce the potential 
environmental impact of participants’ self-report responses and word recognition task 
performance.  
Third, the moods provoked by emotional faces may have had nuanced differences that 
impacted the participants’ memory encoding and retrieval. For instance, for the sad facial image, 
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some participants reported disgusted emotions after seeing the image and recalling 
corresponding autobiographical memories whereas some participants reported fearful emotions. 
Although fearful and disgusted emotions both are associated with core symptoms of depression, 
the effects of these two emotions on affective word recognition can be distinct. Some affective 
words are more connected to fearful emotions whereas some words are better at provoking 
disgusted moods. Also, individuals with depression showed greater activation in the left insula 
and right middle/inferior temporal when seeing faces with strong disgust, whereas they displayed 
reduced activation in the left inferior parietal lobe responding to fearful faces (Surguladze et al., 
2010). Therefore, the neurological mechanisms of disgusted and fearful emotions, although both 
contribute to depression, are distinct and can support individuals’ retrieval of related memories 
differently. Future researchers can conduct studies with more detailed classifications of the 
participants’ emotional responses to parse the relationship between moods and memory on a 
mechanistic level. 
Conclusion 
Given the reciprocal influence of biased cognition and depression on the development of 
depressive symptoms, this study intended to use affective facial images to elicit corresponding 
negative emotions among college students with different depression and cognitive vulnerability 
levels to investigate negative emotions’ impact of positive, neutral, and negative word 
recognition. The findings suggest the impact of emotions on individuals’ learning and memory 
retrieval capacity. Negative mood elicited by affective cues could function as a cognitive cue for 
participants to encode and recognize negative words, leading to their higher improvement in 
negative word recognition accuracy after the manipulation. Although depression status did not 
suggest a significant impact on participants’ word recognition accuracy, it may be influential in 
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determining participants’ level of sensitivity to positive stimuli, as it may interfere with the less 
depressed individuals’ performance in positive-word retrieval. This “Stroop effect” could be due 
to the depressed group’s blunt responses to positive emotions during positive word recognition. 
Limitations of the current research are acknowledged, suggesting the importance of testing a 
larger and more diverse sample in a designed experimental setting. The impact of the pandemic 
on the relationship between cognitive vulnerability and depression is also highlighted to warn of 
the potential risks of directly applying past depression assessments to the population. Negative 
moods, depression, and their impact on people’s memory and information processing are an 
increasingly important topic in the field of psychology, especially considering the negative social 
and psychological consequences of COVID-19 recently. It is important for scholars to test 
empirical data with theories like the cognitive vulnerability models of depression to develop a 
concrete and comprehensive theoretical structure that could explain the etiology and mechanisms 
of depression, consequently developing better interventions and treatments for individuals who 
are suffering from such abnormal mental states.  
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Demographic Characteristics of Participants 
 
  





Note. A developmental model of depression based on the CV models of depression.  
  





Note. Study design and procedure.   





Note. Correlation between depression level and cognitive vulnerability (r = .44, p = .051) 
  





Note. Main effect of word valence on changed performance (+/- SE). Comparison is significant 
at the 0.05 level (2-tailed) 
  





Note. Nonsignificant effect of word valence X depression status on changed performance (+/- 
1SE) 
 
